As minute volume increases with age, a study was carried out to determine whether the measurement of bronchial responsiveness to pharmacological agents with the tidal breathing technique in children might be influenced by age. Bronchial responsiveness to histamine administered by tidal breathing was therefore compared with that produced with a dosimeter in 25 children with asthma aged 5-18 years. Bronchial responsiveness was defined as the concentration ofhistamine that caused a 40% rise in pulmonary resistance (PC40) measured by random noise forced oscillation at 6 Hz. Values of PC40 measured by the tidal breathing method were lower than those obtained with the dosimeter method, presumably owing to differences in the dose administered and variations in the pattern of breathing. The difference between the two methods was not related to age, however. It iq concluded that the tidal breathing and the dosimeter methods are both suitable for the measurement of bronchial responsiveness in children of various ages and that both can be used in longitudinal studies.
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Increased bronchial responsiveness to histamine and methacholine is a characteristic feature of asthma. The technical aspects of aerosol generation and dose delivery have been carefully standardised. Two methods of aerosol generation and inhalation are widely used. In the tidal breathing method described by Cockcroft et all a Wright's nebuliser is used to generate an aerosol that is delivered continuously and inhaled by tidal breathing for two minutes. In the dosimeter method recommended by Chai et alP a DeVillbiss nebuliser and a dosimeter are used to deliver a measured dose of agonist during the first 0-6 second of each of five inspiratory capacity breaths from functional residual capacity (FRC). Ryan et Rrs6-respiratory resistance at 6 Hz oscillation frequency.
AEROSOL GENERATION AND INHALATION
Tidal breathing method The aerosol was generated by a DeVillbiss 646 nebuliser with its vent closed and with 3 ml solution in the vial; the gas flow rate gave an output of 100 ,ul/min (that is, 4-5 1/min). The aerosol was delivered directly into the central chamber of an inspiratory-expiratory valve box and inhaled through a mouthpiece that kept the lips apart, allowing a bias flow during inspiration. A noseclip was applied throughout. Histamine diphosphate in buffered saline was inhaled for two minutes in doubling concentrations (0 25-32 mg/ml). Rrs6 was measured after each provocation. The challenge was stopped when a 40% rise in Rrs6 had occurred.
Histamine in the expired air passed through a breathing system filter (Pall, Portsmouth 
Results
Mean (SD) PC40 tb values (1.65 (2.15)) were lower than PC40 dm (3-52 (5-28)) (p < 0 001). The mean difference (after log transformation) was 0-28 (SEM 0 05) log units, corresponding to a geometric mean ratio of 1.9. There was no evidence of a crossover effect (tachyphylaxis) or time trend. The scatter of the points in relation to the line of identity in figure 1 indicates that the difference between the two methods was not related to mean PC40 values. The mean difference between PC40 tb and PC40 dm was twofold; the variation between subjects was considerable. PC40 dm and PC 4, tb did not correlate with baseline respiratory resistance, height, weight, or age. There was also no correlation between these 200 group.bmj.com on June 24, 2017 -Published by http://thorax.bmj.com/ Downloaded from Does the outcome of the tidal breathing and dosimeter method of assessing bronchial responsiveness in children with asthma depend on age? PC,; tidal breathing (mg/ml) The ratio of PC40 tb to PC40 dm was not related to age (fig 2) . Minute volume ranged from 7 to 21 1 and breathing frequency from 14 to 33/min, which indicates that most children were hyperventilating during tidal breathing. There was no correlation between minute volume and PC40 tb (fig 3) . There was a nonsignificant trend for PCo tb to decrease with increasing breathing frequency.
Discussion
The purpose of this study was to compare the tidal breathing method with the dosimeter method with regard to the effect of age on the measurement of bronchial responsiveness.
Our hypothesis was that in young children, whose minute volume may be lower than the volume output of the nebuliser, less aerosol would be inhaled into the pulmonary airways than in older children. The response to inhaled histamine is highly dependent on the dose of aerosol deposited, which in turn is linearly related to minute volume.6 Age related differences in minute volume might thus result in differences in the amount of histamine deposited in the pulmonary airways and in age dependent values of bronchial responsiveness. We therefore compared bronchial responsiveness determined by the tidal breathing method and bronchial responsiveness determined by the dosimeter method, in which histamine deposition is independent of the volume of inspired air. Our results indicate that the outcome of both methods was independent of age and minute volume. This might be explained by the unexpected finding that most of the children appeared to hyperventilate when they inhaled histamine, so that their minute volume was larger than the volume output of the nebuliser during inspiration. Furthermore, the deposition fraction of an inhaled aerosol is relatively independent of minute volume."5 There were probably no important differences therefore in the amount of histamine inspired from the mouth into the lungs or in the fractions of aerosol deposited with the two methods of aerosol delivery. 
